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INTRODUCTION: 
 

This Drainage Study is for the West Lilac Farms Tentative Map (TM 5276).  The project 
site encompasses approximately 93 acres located westerly of Interstate 15 (I-15) and southerly of 
West Lilac Road between Via Ararat Drive and Aqueduct Road in the Community of Bonsall, 
County of San Diego. See the Vicinity Map attached. Land use for the 28-lot subdivision is rural-
residential with a minimum lot size of 2.0 acres. 

Existing Conditions:  

In its existing condition, the site is characterized by rolling hills. Approximately 80 
percent is primarily land uses of irrigated citrus and avocado groves with occasional orchard 
weeds.  Several existing homes and grove areas surround the project.  The two main roads, Via 
Ararat Drive and Aqueduct Road, parallel the westerly and easterly project boundaries, 
respectively.  

Via Ararat Drive in its existing condition is approximately 20 feet wide. The surface of 
the road is paved with AC and is located on the easterly side of a 40-foot private road easement. 
In the proposed condition the road will be widened to 24-foot paved with 2-foot DG shoulder 
along the westerly edge of the road. The existing cross slopes of the road will be maintained. 

Aqueduct Road in its existing condition is approximately 20 feet wide and is paved in the 
northerly section and DG in the southerly section. In the proposed condition the road will be 
widened to 24-foot paved with 2-foot DG shoulders along both sides of the road. The existing 
cross slopes of the road will also be maintained. 

Proposed Conditions: 

In the proposed condition, the site will retain its rolling hill character by aligning the road 
with the contour of the land and grading individual pads for each lot (i.e. no mass/contiguous 
grading).  The total disturbed area on-site due to the proposed building pads, driveways, roads 
and leach field areas is 34.3 acres in size.  The total disturbed area off-site due to the proposed 
roads is 1.9 acres. 

Multiple access points are provided on-site through the use of cul-de-sacs, thereby 
reducing the lengths of the streets.  On-site streets and off-site roads are designed to meet the 
County of San Diego’s minimum width criteria. The streets will have a paved width of 30-feet 
on a 34-feet graded width.  

To the maximum extent practicable, the project is designed to drain impervious areas to 
the landscaped areas to promote pollutant removal and to reduce the intensity of the runoff prior 
to discharging thereby minimizing the directly connected impervious areas. The proposed single-
family residences will also be setback from the impervious streets to provide opportunities to 
drain rooftops into landscaped areas.  

Culverts are proposed for short reaches as road under-crossings and for the extension of 
existing pipes crossing Via Ararat Drive and Aqueduct Road. Rip rap energy dissipators will be 
located at all proposed outfalls of storm drain facilities to reduce runoff velocities.  
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Storm drain facilities and landscaping will not be located within proposed biological open 
space areas. The open space areas are to remain in the natural condition.  

Stormwater: 

Stormwater runoff from the north-half (approximately) of the project site drains in a 
northwesterly direction.  Storm runoff from this portion of the site is collected in a well-defined, 
maturely vegetated swale off-site. The swale flows northwesterly approximately 1.5 miles to its 
confluence with the San Luis Rey River.   

Stormwater runoff from the south-half (approximately) of the project site drains in a 
southwesterly direction.  Storm runoff from this portion of the site is collected in a well-defined 
swale which flows southwesterly through the lower portion of the site.  The swale continues off 
site to its confluence with Moosa Canyon approximately 1.5 miles southwesterly of the project 
boundary.  

Moosa Canyon ultimately discharges to the San Luis Rey River approximately 2.5 miles 
westerly of the project boundary.  

The 100-year floodplains limits of the San Luis Rey River and Moosa Canyon have been 
determined and are shown on the County of San Diego’s floodplain maps.  This project is not 
encumbered by the San Luis Rey River or Moosa Canyon floodplains. 

The proposed project will not significantly alter the onsite or off-site drainage patterns 
and will not divert storm runoff from its ultimate receiving waters. 

Appropriate BMPs will be utilized as soon as cuts or embankments, both on- and off-site, 
are completed, all slopes will be stabilized with a hydro-mulch mixture, or an equivalent 
protection measure to promote erosion and sediment control. 

 

SUMMARY: 

All hydrology calculations herein will be performed by using the Rational Method and 
follow procedures from the San Diego County Hydrology Manual (2003) for a 100-year storm. 

The only disturbance of land on-site will be done on the streets and residential pads. 
Therefore, a significant portion of the existing orchards and vegetation will remain. Since the 
off-site access roads will be widened approximately 2 to 4 feet to meet the County of San 
Diego’s minimum width, the disturbance is also minimal.  Since the total disturbed area (stated 
above) is less than 50 acres, hydro-modification analysis is not required. 

Roof drains on all homes to be constructed will deposit into landscaped areas and the 
runoff will be required to flow overland through the landscaping prior to entering the swales. 
Recognizing that pollutants from all onsite runoff from the lots will have been adequately filtered 
through the landscape and the natural swales, potential pollutants will be minimal. In addition, 
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ON-SITE 
 

This portion of the drainage covers on-site hydrology for the existing and proposed 
conditions. The Preliminary Grading Plan (sheets 1 & 2 of 4) is attached. The methodology used 
to prepare this portion of the study is presented followed by hydrology calculations for the 
existing and proposed conditions. 

 

 

Looking north along an existing dirt/asphalt road near the southeast corner of the 
southwestern portion of the project. The project is located on the left hand side of the road and in 
the background in the upper right hand corner. 
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METHODOLOGY 

The methododology we utilized to calculate the peak rates of runoff for this project was 
based upon the Rational Method (RM) described in the County of San Diego’s Hydrology 
Manual dated June 2003 (Manual) for a 100-year storm event. The RM is formula used to 
determine the maximum runoff rate from a given rainfall event. The RM formula estimates the 
peak rate of runoff at any location in a watershed as a function of the drainage area (A), runoff 
coefficient (C), and rainfall intensity (I) for a duration equal to the time of concentration (Tc). 
The RM formula is expressed as follows and the calculations are shown below: 

Q = C I A, where:  

Q = peak discharge, in cubic feet per second (cfs) 

C = runoff coefficient, Ratio of the runoff to the total rainfall (no units) 

I = average rainfall intensity for a duration equal to the Tc for the area, in inches per hour 
(Note: If the computed Tc is less than 5 minutes, 5 minutes was used for computing the 
peak discharge, Q) 

A = drainage area contributing to the design location, in acres 

Runoff Coefficient: 

Runoff coefficients (C) are based on land use and soil type. Runoff coefficient values 
given by Table 3-1 of the Manual are categorized by land use and soil type. Soil Types can be 
gathered from the Soil Type Map in the Manual or the County’s Hydrologic Soils Group Map. 

Existing Condition: 

The runoff coefficient selected for the existing condition was reflective of the agricultural 
development of the land as shown on Drainage Map No.1 – Existing Conditions, and soil types 
B, C, and D as shown on the County’s Hydrologic Soils Group Map (attached). See also 
photographs attached. 

Table 3-1 does not have a specific runoff coefficient titled “Agricultural”. Therefore, the 
runoff coefficient was calculated based upon the percentage of impervious area using the 
formula in Section 3.1.2 “Runoff Coefficient” of the Manual as follows: 

C = 0.90 x (% impervious) + Cp x (1 - % impervious) 

Where:   Cp =  Pervious Coefficient Runoff Value for the soil type (shown in Table 3-1 as 
Undisturbed Natural Terrain/Permanent Open Space, 0% Impervious). 

The existing condition is definitely not undisturbed or natural. Therefore, the runoff 
coefficient for the existing condition is quite conservative as it relates to comparing existing 
condition peak runoff to proposed condition peak runoff, i.e. the true existing condition peak 
runoff will most likely be higher than calculated herein. 
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Proposed Condition: 

The runoff coefficient for the proposed condition was calculated the same way as the 
existing condition. Typical proposed impervious areas for the basins are roads, driveways, roofs, 
walkways, patios, etc. 

Typical impervious areas for the building pad are tabulated below: 

All Basins Type of Surface (typical)
Area      

Range       
(SF)

Area 
Selected 

(SF)
Roofs 3,000 - 7,000 5,000
Driveway 2,400 - 3,000 2,700
Walkway/Patio 1,500 - 2,500 2,000
Miscellaneous Hardscape (Extra) 1,500 - 2,500 2,000

Total Impervious Area per Building Pad = 11,700

Impervious 
Areas

 

The runoff coefficient for Basin 2 (as an example) is calculated below: 

Basin 2 Basin 
Area

Area 
Soil 

Type B

Area 
Soil 

Type C

Area 
Soil 

Type D
Cp # of 

Pads
Length 
of Road

Impervious 
Area

% 
Impervious C

Existing 16.8 0 5.9 10.9 0.33 0.5 800 18650 0.025 0.35
Proposed 16.8 0 5.9 10.9 0.33 3 60 36900 0.050 0.36
Areas of Soil Types per Basin from Drainage Map No. 1 & 2
Cp is weighted per the Soil Types and areas
Impervious area per Pad is 11,700 SF (see discussion above)
Road width is 16 feet wide for existing and 30 feet wide for proposed  

Time of Concentration: 

The Time of Concentration (Tc) is defined by the Manual as the time required for runoff 
to flow from the most remote part of the drainage area to the point of interest. The Tc is 
composed of two parts: initial time of concentration (Ti) and travel time (Tt). The Ti is the time 
required for runoff to travel across the surface of the most remote subarea in the study, or “initial 
subarea.” The Tt is the time required for the runoff to flow in a watercourse (e.g., swale, channel, 
gutter, pipe) or series of watercourses from the initial subarea to the concentration point. For the 
RM, the Tc at any point within the drainage area is given by: 

Tc = Ti + Tt 

Existing Condition: 

The initial time of concentration for the existing condition is reflective of the hills and 
ridge lines which have a relatively steep area near the drainage divides. The initial times of 
concentration used for the existing condition were based upon the land being in an 
undisturbed/natural condition even though the existing condition is definitely not undisturbed or 
natural. Therefore, the initial times of concentration are conservative. The travel time is 
reflective of the change in elevation and the length of the flow path between the position at the 
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end of the initial subarea, determined by its maximum length according to Table 3-2 of the 
Manual, and the concentration point as shown on the Drainage Map No.1. 

Proposed Condition: 

The initial time of concentration for the proposed condition incorporates the pad area as 
the initial subarea because on each basin a building pad is located at the most remote location in 
the basin. The land use type is interrelated to a Low Density Residential – 1 dwelling unit per 
acre or less (LDR 1). However, the actual land use density for this project is 28 dwelling units 
per 93 acres or 0.3 dwelling units per acre. Therefore, the initial time is conservative for the 
proposed condition because the proposed density is actually less than the density of that on Table 
3-2. The travel time is reflective of the change in elevation and the length of the flow path from 
the most remote building pad to the basin outlet or concentration point as shown on the Drainage 
Map No.1. 

Rainfall Intensity: 

The rainfall intensity (I) is the rainfall in inches per hour (in/hr) for a duration equal to 
the Tc for a selected storm frequency. Once a particular storm frequency has been selected for 
design and a Tc calculated for the drainage area, the rainfall intensity can be determined from the 
Intensity-Duration Design Chart (Figure 3-1). The 6-hour storm rainfall amount (P6) and the 24-
hour storm rainfall amount (P24) for the selected storm frequency are also needed for calculation 
of I. P6 and P24 can be read from the isopluvial maps provided in Appendix B of the Manual. An 
Intensity-Duration Design Chart applicable to all areas within San Diego County is provided as 
Figure 3-1. Intensity can be calculated using the following equation: 

I = 7.44 P6 D-0.645
  

where: 
P6 = adjusted 6-hour storm rainfall amount 
D = duration in minutes (use Tc) 

 
Example Calculations (Rational Method):  
 

Basin 2 Runoff 
Coefficient Intensity Area Discharge 

(Q)
C Ti (min) Tt (min) Tc (min) I (in/hr) (acres) (cfs)

Existing 0.35 6.9 4.28 11.2 5.5 16.8 32.0

Proposed 0.36 11.5 3.9 15.4 4.5 16.8 27.1
Assumptions/Conditions:
Based upon Q = C I A
Runoff Coefficient per Table 3-1 for Low Density Residential, 1.0 dwelling units per acre or less, Soil Type "D"
Ti per Table 3-2 for Low Density Residential, 1.0 dwelling units per acre or less at 10% for existing and 1% for proposed
Tt per equation on Figure 3-4, Existing: E = 123 feet, L = 1170 feet, Proposed: E = 98 feet, L = 990 feet
Intensity per equation on Figure 3-2 where P6 = 3.5 inches
Area per Drainage Map No. 1 & 2

Time of Concentration
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Conclusions/Recommendations: 

As a result, the peak rate of runoff in the proposed condition is less than the existing 
condition. This is the case for all basins even though the runoff coefficient in the proposed 
condition increased. The increase in the time of concentration in the proposed condition more 
than compensates for the increased runoff coefficient due to the proposed development. 

In analyzing the existing condition versus the proposed condition, the assumption is the 
runoff coefficient for all undeveloped areas (those not covered by pads, driveways or roads) will 
be the same in the existing and proposed condition. This is based upon the valid assumption that 
a significant number of buyers will sustain the remaining trees. On the balance of the lots where 
trees will be removed, the assumption is that the area will be re-landscaped to a runoff 
coefficient equal to or less than the existing runoff coefficient.  
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Summary of Input Data and Rational Method Calculations for TM 5276 RPL3

Existing Condition:

Basin Intensity Area Discharge

Area Soil 
Type "B"

Area Soil 
Type "C"

Area Soil 
Type "D" Cp # of Pads Length of 

Road
Imper-vious 

Area
% Imper-

vious C Element Initial Slope Ti Up-stream 
Elevation

Down-stream 
Elevation Length Tt1 Tc I A Q100

(acres) (acres) (acres) (ft) (acres)  (DU/Acre) (%) (min) (ft) (ft) (ft) (min) (min) (in/hr) (acres) (cfs)

1 29.8 7.0 34.5 0.30 6.0 1600 2.1 0.029 0.32 Natural 10 6.9 819 697.5 2320 9.5 16.4 4.3 71.3 98.0

2 0.0 5.9 10.9 0.33 0.5 800 0.4 0.025 0.35 Natural 10 6.9 870 747 1170 4.3 11.2 5.5 16.8 32.0

3A 0.0 5.8 0.0 0.30 1.5 400 0.5 0.095 0.36 Natural 10 6.9 879 802 700 2.8 9.7 6.0 5.8 12.4

3B 1.7 3.2 0.0 0.28 0.0 250 0.1 0.019 0.29 Natural 10 6.9 883 801 900 3.7 10.6 5.7 4.9 8.2

4 0.3 3.3 0.0 0.30 0.0 800 0.3 0.082 0.35 Natural 10 6.9 808 682 700 2.3 9.2 6.2 3.6 7.7

5 0.0 4.1 1.3 0.31 0.0 0 0.0 0.000 0.31 Natural 10 6.9 807 681 880 3.1 10.0 5.9 5.4 10.0

6 0.1 30.6 13.7 0.32 6.0 1500 2.2 0.049 0.34 Natural 10 6.9 895 653 1930 5.9 12.8 5.0 44.4 76.8

Proposed Condition:

Basin Intensity Area Discharge

Area Soil 
Type "B"

Area Soil 
Type "C"

Area Soil 
Type "D"

Cp 
weighted # of Pads Length of 

Road
Imper-vious 

Area
% Imper-

vious C Element Initial Slope Ti Up-stream 
Elevation

Down-stream 
Elevation Length Tt1 Tc I A Q100

(acres) (acres) (acres) (ft) (acres)  (DU/Acre) (%) (min) (ft) (ft) (ft) (min) (min) (in/hr) (acres) (cfs)

1 29.8 7.0 34.5 0.30 13.75 3620 6.2 0.087 0.36 LDR-1 1 11.5 813 697.5 2250 9.3 20.8 3.7 71.3 93.0

2 0.0 5.9 10.9 0.33 3 60 0.8 0.050 0.36 LDR-1 1 11.5 845 747 990 3.9 15.4 4.5 16.8 27.1

3A 0.0 5.8 0.0 0.30 0.5 175 0.3 0.044 0.33 LDR-1 1 11.5 883 802 650 2.6 14.1 4.7 5.8 9.0

3B 1.7 3.2 0.0 0.28 1.25 340 0.6 0.116 0.35 LDR-1 1 11.5 883 801 920 3.8 15.3 4.5 4.9 7.8

4 0.3 3.3 0.0 0.30 1 0 0.3 0.075 0.34 LDR-1 1 11.5 795 682 650 2.2 13.7 4.8 3.6 5.9

5 0.0 4.1 1.3 0.31 2 230 0.7 0.129 0.39 LDR-1 1 11.5 780 681 750 2.8 14.3 4.7 5.4 9.8

6 0.1 30.6 13.7 0.32 6.5 2040 3.2 0.071 0.36 LDR-1 1 11.5 883 653 1960 6.1 17.6 4.1 44.4 64.9

where, 
Q = C * I * A Tc = Ti + Tt
C = 0.9 x ( % Impervious ) + CP x ( 1 - % Impervious ) Ti = values per Table 3-2 (attached)
CP values per Table 3-1 (attached) Tt = values per formula on Figure 3-4 and 3-6 (attached)
Soil Type Areas per Soil Type Map Elevations, Lengths and Drainage Systems per Drainage Maps 
Impervious area per pad = 11,700 ft2 Intensity per Formula on Figure 3-1 (attached)
Road width = 12' (existing), 30' (proposed) P6 = 3.5 in 100-year per isopluvial charts (attached)
A = Basin areas per Drainage Map 1 & 2 (attached) # of Pads used in the existing were based upon equivelent values per the proposed condition

Only one quarter the length of Aquaduct Road for Basin #B was counted as impervious since it is a dirt road

Runoff Coefficent

Runoff Coefficent

Time of Concentration

Time of Concentration
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Lat: 33°18’ 
Long: 117°10’ 
 
P6 = 3.5 in

Lat: 33°18’ 
Long: 117°10’ 
 
P24 = 6.0 in
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Soil Type = 
B, C, D 
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     100 
    3.5                      6.0                   58 
                     3.5 
  ***            *** - See Calculation Summary 
  ***            *** - See Calculation Summary 
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INTRODUCTION 
 

This portion of the drainage study is for the offsite improvements of Tentative 

Map, TM 5276. It focuses on the existing and proposed improvements of 

Aqueduct Road and Via Ararat Drive.   

 

In the existing condition, Aqueduct Road runs along the easterly side of TM 5276 

northerly to West Lilac Road. The road is approximately 20 feet wide and is 

paved in the northerly section and DG in the southerly section. In the proposed 

condition the road will be widened to 24-foot paved with 2-foot DG shoulders 

along both sides of the road. The existing cross slopes of the road will be 

maintained. 

 

In the existing condition, Via Ararat Drive is approximately 20 feet wide. The 

surface of the road is paved with AC and is located on the easterly side of a 40-

foot private road easement. In the proposed condition the road will be widened to 

24-foot paved with 2-foot DG shoulder along the westerly edge of the road. The 

existing cross slopes of the road will be maintained. 

 

In conclusion, there will be a slight increase in flowrate due to the widening of the 

existing roads. Since the project is not proposing new roads, the existing 

drainage patterns of the area will not be altered. Therefore, the proposed 

widening of the roads will not cause erosion to the existing swales. Finally, since 

the existing drainage patterns will stay the same, there will be no people or 

structures in risk of loss, injury or death resulting from flooding.  
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Summary of Input Data and Rational Method Calculations for TM 5276 RPL3

Existing Condition:

Basin Area Runoff 
Coefficent Drainage System Intensity 

(100-yr)
% 

Increase Discharge % 
Increase

# A C Element Initial 
Slope Ti Upstream 

Elevation
Downstream 

Elevation Length Tt1 Tt2 Tc I V100 Q100 Q100

(acres)  (DU/Acre) (%) (min) (ft) (ft) (ft) (min) (min) (min) (in/hr) (ft/s) (cfs)

7 2.9 0.32 Pad, Street Flow, 12" RCP, 
Natural Swale LDR-1 1 11.5 815 733 540 2.0 0.0 13.5 4.8 5.4 - 4.5 -

8 0.7 0.32 Pad, Street Flow, 12" RCP, 
Natural Swale LDR-1 1 11.5 815 732 500 1.9 0.0 13.4 4.9 1.4 - 1.1 -

9 1.6 0.32 Pad, Street Flow, AC Driveway, 
Natural Swale LDR-1 1 11.5 815 722 570 2.1 0.0 13.6 4.8 3.8 - 2.5 -

10 1.0 0.33 Agriculture, Pad, 12" HDPE, 
Natural Swale LDR-1 10 6.4 767 698 500 2.0 0.0 8.4 6.6 2.8 - 2.2 -

11 14.4 0.336 Pad, Sheet Flow, Street Flow, 
AC Spillway, Natural Swale LDR-1 1 11.5 815 705 800 2.9 1.8 16.2 4.3 6.1 - 20.9 -

12 0.2 0.36 Agriculture, Street Flow LDR-1 10 6.4 693 683 50 0.3 0.5 7.2 7.3 3.8 - 0.5 -

13 0.8 0.36 Pad, Street Flow, 12" HDPE, 
Natural Swale LDR-1 3 9.5 750 685 620 2.6 0.0 12.1 5.2 1.9 - 1.5 -

14 0.47 0.36 Agriculture, Street Flow LDR-1 8 6.4 873 860 190 1.2 0.0 7.6 7.0 3.8 - 1.2 -
15 0.60 0.36 Agriculture, Street Flow LDR-1 3 9.5 885 858 620 3.7 0.0 13.2 4.9 3.7 - 1.1 -
16 0.80 0.73 Pad, Street Flow LDR-1 10 11.5 887 874 170 1.1 0.4 13.0 5.0 2.7 - 2.9 -
17 3.7 0.65 Pad, Street Flow LDR-1 10 6.4 860 840 140 0.7 2.6 9.7 6.0 7.5 - 14.4 -
18 0.1 0.95 Street Flow LDR-1 10 6.4 N/A N/A N/A 0.0 1.6 8.0 6.8 6.1 - 0.6 -

Proposed Condition:
7 2.95 0.33 Pad, Street Flow, 12" RCP, 

Natural Swale LDR-1 1 11.5 815 733 540 2.0 0.0 13.5 4.8 5.4 0 4.7 5

8 0.7 0.32 Pad, Street Flow, 12" RCP, 
Natural Swale LDR-1 1 11.5 815 732 500 1.9 0.0 13.4 4.9 1.4 0 1.1 0

9 1.62 0.33 Pad, Street Flow, AC Driveway, 
Natural Swale LDR-1 1 11.5 815 722 570 2.1 0.0 13.6 4.8 3.8 0 2.6 4

10 1.0 0.33 Agriculture, Pad, 12" HDPE, 
Natural Swale LDR-1 10 6.4 767 698 500 2.0 0.0 8.4 6.6 2.8 0 2.2 0

11 14.47 0.339 Pad, Sheet Flow, Street Flow, 
AC Spillway, Natural Swale LDR-1 1 11.5 815 705 800 2.9 1.8 16.2 4.3 6.2 2 21.2 1

12 0.21 0.39 Agriculture, Street Flow LDR-1 10 6.4 693 683 50 0.3 0.5 7.2 7.3 3.8 0 0.6 14

13 0.8 0.36 Pad, Street Flow, 12" HDPE, 
Natural Swale LDR-1 3 9.5 750 685 620 2.6 0.0 12.1 5.2 1.9 0 1.5 0

14 0.45 0.46 Agriculture, Street Flow LDR-1 8 6.4 873 860 190 1.2 0.0 7.6 7.0 3.9 3 1.5 22
15 0.62 0.46 Agriculture, Street Flow LDR-1 8 9.5 884 874 160 1.1 2.4 13.0 5.0 3.8 3 1.4 33
16 0.83 0.74 Pad, Street Flow LDR-1 10 11.5 887 874 170 1.1 0.4 13.0 5.0 2.7 0 3.1 5
17 3.82 0.66 Pad, Street Flow LDR-1 10 6.4 860 840 140 0.7 2.6 9.7 6.0 7.6 1 15.1 5
18 0.13 0.95 Street Flow LDR-1 10 6.4 N/A N/A N/A 0.0 1.6 8.0 6.8 6.2 2 0.8 30

where, 
Q = C * I * A V = Q / A or values per Figure 3-6 attached
C        values - see Hydrology Calculations A = Basin areas per Drainage Map 1 & 2 (attached)
Elevations, Lengths and Drainage Systems per Drainage Maps Tc = Ti + Tt; Tt = Tt1 + Tt2
Ti = values per Table 3-2 (attached) P6 = 3.5 in per isopluvial charts (attached)
Tt = values per Formula on Figures 3-4 and 3-6 attached Intensity per Formula on Figure 3-1 (attached)

VIA       
ARARAT 
DRIVE

AQUEDUCT 
ROAD

VIA       
ARARAT 
DRIVE

AQUEDUCT 
ROAD

Time of Concentration
Velocity (At 

Concentration 
Point)        
V100
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BASIN 9 
1.6 AC

BASIN 11 
14.4 AC 

BASIN 8 
0.7 AC

BASIN 7 
2.9 AC

N 
1” = 200’ 

SAN DIEGO 
COUNTY TOPO 

410-1719 & 406-1719

SUBDIVISION 
BOUNDARY 

 

BASIN 8 
PIPE  

(12” RCP) 

BASIN 13 
PIPE  

(12” HDPE) 

BASIN 12 
0.2 AC 

BASIN 10 
1.0 AC 

BASIN 13 
0.8 AC 

BASIN 10 
PIPE  

(12” HDPE) 

CP 

BASIN 7 
PIPE  

(12” RCP) 

CP 

CP 

CP CP 

CP 
CP 

 SUBDIVISION 
BOUNDARY 

SPILLWAY 

Page 36



Page 37



Page 38



Basin 7 Hydrology (Existing Condition) 

Q100 = CIA Rational Method
C-Value:

CSOIL B = 0.32 (see Table 3-1, Appendix)

Intensity Calculations:
I = 7.44 P6 TC

-0.645       (see Figure 3-1 on the following pages)
Where

TC = Ti + Tt

And:
Ti = 11.5 minutes (see Table 3-2 on following pages).
Tt = 2.0 minutes (see Figure 3-4 on following pages).

Then:
TC = 11.5 + 2.0 = 13.5 minutes

Also,
 P6 = 3.5 inches (see Rainfall Isopluvial, Appendix)

I = 7.44 (3.5) (13.5)-0.645 (also see Figure 3-1 on following pages)
Then

I = 4.8 in/hr

Area:

A = 2.9 acres (see Drainage Maps attached)

Flow Rate:
Q100 = CIA Rational Method

Q100 = 0.32 * 4.8 * 2.9
Then

Q100 = 4.5 cfs

VIA ARARAT DRIVE
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Basin 7 Hydrology (Proposed Condition) 

Q100 = CWeighted I A Rational Method

Updated Area:
Atotal = AExist + AAsph

Where:
Existing Area (AExist) = 2.9 acres (see Drainage Maps attached)

New Pavement Area (AAsph) = 0.05 acres (see Preliminary Grading Plan, Appendix)
Then

Atotal = 2.9 + 0.05 = 2.95 acres

C-Value:
CWeighted = [(CSOIL B * AExist) / Atotal] + [(CAsph * AAsph) / Atotal]

Where:
New Pavement (CAsph) = 0.95 (see Table II, Appendix)

Then:
    CWeighted = [(0.32) (2.9) / 2.95] + [(0.95) (0.05) / 2.95]

    CWeighted = 0.33

Flow Rate:
Q100 = CWeighted I A Rational Method

Q100 = 0.33 * 4.8 * 2.95
Then

Q100 = 4.7 cfs

Basin 7 Comparison

Q100 Existing    = 4.5 cfs
Q100 Proposed    = 4.7 cfs

The purpose for the calculations below is to account for the additional paving due to the widening of Via Ararat Drive.
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Basin 7 Hydraulics (Proposed Condition) 

The flow from Basin 7 is directed towards an existing 12” RCP that crosses under 

Via Ararat Drive, see the picture below. The capacity of said pipe 12” RCP with a 

headwater depth of 1.5 feet is 4.2 cfs per the following Inlet Control Chart. 

However, the peak discharge is 4.7 cfs. Therefore, 0.5 cfs will bypass the 12” 

RCP in the 100-year storm and flow into Basin 9. 

 

The flow velocity in the culvert will remain the same as in the existing condition. 

The flow velocity is (V = Q100 / A = 4.2 cfs / 0.78 ft2) 5.4 ft/sec. Therefore, from 

Table 200-1.6.1(A) in the Appendix, the rock size for the outlet will be No. 3 

Backing Class rip rap, 0.5’ thick.  
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Basin 8 Hydrology (Existing Condition) 

Q100 = CIA Rational Method

C-Value:
CSOIL B = 0.32 (see Table 3-1, Appendix)

Intensity Calculations:
I = 7.44 P6 TC

-0.645       (see Figure 3-1 on the following pages)
Where

TC = Ti + Tt

And:
Ti = 11.5 minutes (see Table 3-2 on following pages).
Tt = 1.9 minutes (see Figure 3-4 on following pages).

Then:
TC = 11.5 + 2.1 = 13.4 minutes

Also,
 P6 = 3.5 inches (see Rainfall Isopluvial, Appendix)

I = 7.44 (3.5) (13.4)-0.645 (also see Figure 3-1 on following pages)
Then

I = 4.9 in/hr

Area:
A = 0.7 acres (see Drainage Maps attached)

Flow Rate:
Q100 = CIA Rational Method

Q100 = 0.32 * 4.9 * 0.7
Then

Q100 = 1.1 cfs

Basin 8 Hydrology (Proposed Condition) 

The flow rate for Basin 8 does not change from the existing conditions since the Basin is not on Via Ararat Drive and 
therefore remains unchanged (see Drainage Maps attached). 
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Basin 8 Hydraulics (Proposed Condition) 

The flow from Basin 8 is directed towards an existing 12” RCP that crosses under 

Via Ararat Drive, see the picture below. The capacity of said pipe 12” RCP with a 

headwater depth of 1’ is 2.4 cfs per the following Inlet Control Chart. The peak 

discharge is 1.1 cfs. Therefore, the existing 12” RCP is adequate in the 100-year 

storm. 

 

The culvert has a flow velocity (V = Q100 / A = 1.1 cfs / 0.78 ft2) of 1.4 ft/s. 

Therefore, from Table 200-1.6.1(A) in the Appendix, the rock size for the outlet 

will be No. 3 Backing Class rip rap, 0.5’ thick. 
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Basin 9 Hydrology (Existing Condition)

Q100 = CIA Rational Method

C-Value:
CSOIL B = 0.32 (see Table 3-1, Appendix)

Intensity Calculations:
I = 7.44 P6 TC

-0.645       (see Figure 3-1 on the following pages)
Where

TC = Ti + Tt

And:
Ti = 11.5 minutes (see Table 3-2 on following pages).
Tt = 2.1 minutes (see Figure 3-4 on following pages).

Then:
TC = 11.5 + 2.1 = 13.6 minutes

Also,
 P6 = 3.5 inches (see Rainfall Isopluvial, Appendix)

I = 7.44 (3.5) (13.6)-0.645 (also see Figure 3-1 on following pages)
Then

I = 4.8 in/hr

Area:
A = 1.6 acres (see Drainage Maps attached)

Flow Rate:
Q100 = CIA Rational Method

Q100 = 0.32 (4.8) (1.6)
Then

Q100 = 2.5 cfs
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Basin 9 Hydrology (Proposed Condition): 

Q100 = Cweighted I A Rational Method
Updated Area:

Atotal = AExist + AAsph

Where:
New Pavement Area (AAsph) = 0.02 acres (see Preliminary Grading Plan, Appendix)

Then
Atotal = 1.6 + 0.02 = 1.62 acres

C-Value:
    CWeighted =  [(CSOIL B * AExist) / Atotal] + [(CAsph * AAsph) /Atotal]

Where:
New Pavement (CAsph) = 0.95 (see Table II, Appendix)

    CWeighted = [(0.32) (1.6) / 1.62] + [(0.95) (0.02) / 1.62]  
Then

    CWeighted = 0.33

Intensity:
I = 4.8 in/hr

Flow Rate:
Q100 = Cweighted I A Rational Method

Q100 = 0.33 * 4.8 * 1.62
Then

Q100 = 2.6 cfs

Basin 9 Comparison

Q100 Existing    = 2.5 cfs
Q100 Proposed    = 2.6 cfs

The purpose for the calculations below is to account for the additional paving due to the widening of Via Ararat Drive.
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Basin 9 Hydraulics (Proposed Condition) 

In the existing condition, the storm water from this basin sheet flows across Via 

Ararat Drive to the westerly side of the road. There is a 6-inch AC dike along the 

west side of the road that directs the runoff into a driveway (see the picture 

below) for property of APN 127-271-49. The runoff then sheet flows off the 

northerly edge of the driveway and continues in a northerly direction. See the 

contours on the 200-scale Drainage Map in the Appendix.  

 

From Figure 3-6, located on the following page, a depth of 0.27 feet is obtained 

in the gutter. Therefore, a 6-inch dike “Type A” G-5 per RSDs is adequate to 

handle a 100-year storm.                                  
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Basin 10 Hydrology (Existing Condition) 

Q100 = Cweighted I A Rational Method

C-Value:
    CWeighted = [(CSOIL B * %SOIL B) / 100] + [(CSOIL C * %SOIL C) / 100]   

Where:
CSOIL B = 0.32 (see Table 3-1, Appendix)
CSOIL C = 0.36 (see Table 3-1, Appendix)

= 70 % of Basin Area (see Hydrologic Soil Groups, Appendix)
= 30 % of Basin Area (see Hydrologic Soil Groups, Appendix)

Then
    CWeighted = [(0.32) (70) / 100] + [(0.36) (30) / 100]

    CWeighted = 0.33

Intensity Calculations:
I = 7.44 P6 TC

-0.645       (see Figure 3-1 on the following pages)
Where

TC = Ti + Tt

And:
Ti = 6.4 minutes (see Table 3-2 on following pages).
Tt = 2.0 minutes (see Figure 3-4 on following pages).

Then:
TC = 6.4 + 2.0 = 8.4 minutes

Also,
 P6 = 3.5 inches (see Rainfall Isopluvial, Appendix)

Then
I = 7.44 (3.5) (8.4)-0.645 (also see Figure 3-1 on following pages)

Therefore:
I = 6.6 in/hr

Area:
A = 1.0 acres (see Drainage Maps attached)

Flow Rate:
Q100 = Cweighted I A Rational Method

Q100 = 0.33 * 6.6 * 1.0
Then

Q100 = 2.2 cfs

Basin 10 Hydrology (Proposed Condition) 

Percentage of Soil Type "B" (%SOIL B)
Percentage of Soil Type "C" (%SOIL C)

The flow rate for Basin 10 does not change from the existing conditions since the Basin is not on Via Ararat Drive and 
therefore remains unchanged (see Drainage Maps attached). 
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Basin 10 Hydraulics (Proposed Condition) 

The flow from Basin 10 is directed towards an existing 12” HDPE that crosses 

under Via Ararat Drive, see the 100-scale Drainage Map attached. The capacity 

of said 12” HDPE with a headwater depth of 1.2’ is 2.7 cfs per the following Inlet 

Control Chart. The peak discharge is 2.2 cfs. Therefore, the existing 12” HDPE is 

adequate in the 100-year storm. 

 

The culvert has a flow velocity (V = Q100 / A = 2.2 cfs / 0.78 ft2) of 2.8 ft/s. 

Therefore, from Table 200-1.6.1(A) in the Appendix, the rock size for the outlet 

will be No. 3 Backing Class rip rap, 0.5’ thick.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Page 66



Page 67



Page 68



Basin 11 Hydrology (Existing Condition)

Q100 = Cweighted I A Rational Method
C-Value:

    CWeighted = [(CSOIL B * %SOIL B) / 100] + [(CSOIL C * %SOIL C) / 100]   
Where:

CSOIL B = 0.32 (see Table 3-1, Appendix)
CSOIL C = 0.36 (see Table 3-1, Appendix)

= 60 % of Basin Area (see Hydrologic Soil Groups, Appendix)
= 40 % of Basin Area (see Hydrologic Soil Groups, Appendix)

    CWeighted = [(0.32) (60) / 100] + [(0.36) (40) / 100]
Then

    CWeighted = 0.336

Intensity Calculations:
I = 7.44 P6 TC

-0.645       (see Figure 3-1 on the following pages)
Where

TC = Ti + Tt1 + Tt2

And:
Ti = 11.5 minutes (see Table 3-2 on following pages).
Tt1 = 2.9 minutes (see Figure 3-4 on following pages).

Tt2 = Distance Traveled / Velocity
Where:

Velocity (V) = 4.8 fps (see Figure 3-6 on following pages)
Distance Traveled = 520 feet (see Drainage Maps, Appendix)

Then:
Tt2 = 520 / 4.8 = 108.3 seconds    = 1.8 minutes

Therefore:
TC = 11.5 + 2.9 + 1.8    = 16.2 minutes

Also,
 P6 = 3.5 inches (see Rainfall Isopluvial, Appendix)

Now:
I = 7.44 (3.5) (16.2)-0.645 (also see Figure 3-1 on following pages)

Then:
I = 4.3 in/hr

Area:
A = 14.4 acres (see Drainage Maps attached)

Percentage of Soil Type "B" (%SOIL B)
Percentage of Soil Type "C" (%SOIL C)

Tt2 is the time it takes the runoff to travel along the gutter flow line. The time it takes the water to travel from the initial point 
of the gutter flow to the concentration point is calculated using the velocity and the distance traveled. The velocity is 
calculated using Figure 3-6 of the San Diego hydrology manual and the distance traveled is obtained from the Drainage 
Map. The Q100 used for Figure 3-6 is assumed and then divided by two to average the amount of runoff in the gutter. This 
assumption is later checked for accuracy. See below for the calculation:
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Basin 11 cont…

Flow Rate:
Q100 = Cweighted I A Rational Method

Q100 = 0.336 * 4.3 * 14.4
Then

Q100 = 20.9 cfs

    * The assumption for the Q100  for the velocity calculation is found to be correct with accepatable tolerance.

Basin 11 Hydrology (Proposed Condition): 

Q100 = Cweighted I A Rational Method

Updated Area:
Atotal = AExist + AAsph

Where:
New Pavement Area (AAsph) = 0.07 acres (see Preliminary Grading Plan, Appendix)

Then
Atotal = 14.4 + 0.07 = 14.47 acres

C-Value:
    CWeighted = [(CSOIL B * %SOIL B)/100] + [(CSOIL C * %SOIL C)/100] + [(CAsph * AAsph) /Atotal]

Where:
New Pavement (CAsph) = 0.95 (see Table II, Appendix)

Then:
    CWeighted = [(0.32) (60) / 100] + [(0.36) (40) / 100] + [(0.95) (0.07) / 14.47]  

    CWeighted = 0.339

Intensity:
I = 4.3 in/hr

Flow Rate:
Q100 = CIA Rational Method

Q100 = 0.339 * 4.3 * 14.47
Then

Q100 = 21.2 cfs

Basin 11 Comparison

Q100 Existing    = 20.9 cfs
Q100 Proposed    = 21.2 cfs

The purpose for the calculations below is to account for the additional paving due to the widening of Via Ararat Drive.
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Basin 11 Hydraulics (Proposed Condition) 

In the existing condition, the storm water flows along the westerly side of Via 

Ararat Drive, see the picture below. There is a 6-inch AC dike along this side of 

the road that directs the runoff into a spillway located north of the driveway for 

the property of APN 127-271-44, see the 200-scale Drainage Map attached.   

 

From Figure 3-6, located on the following page, a depth of 0.48 feet is obtained. 

Therefore, an 8-inch AC dike “Type B” G-5 per RSDs is proposed to handle a 

100-year storm.  

 

Also from Figure 3-6, the gutter flow velocity is 6.2 ft/s. Therefore, from Table 

200-1.6.1(A) in the Appendix, the rock size for the outlet will be No. 2 Backing 

Class rip rap, 1.0’ thick. 
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Basin 12 Hydrology (Existing Condition)

Q100 = CIA Rational Method

C-Value:
CSOIL C = 0.36 (see Table 3-1, Appendix)

Intensity Calculations:
I = 7.44 P6 TC

-0.645       (see Figure 3-1 on the following pages)
Where

TC = Ti + Tt1 + Tt2

And:
Ti = 6.4 minutes (see Table 3-2 on following pages).
Tt1 = 0.3 minutes (see Figure 3-4 on following pages).

Tt2 = Distance Traveled / Velocity
Where:

Velocity (V) = 3.5 fps (see Figure 3-6 on following pages)

Distance Traveled = 100 feet (see Drainage Maps attached)
Then:

Tt2 = 100 / 3 = 29 seconds    = 0.5 minutes
Therefore:

TC = 6.4 + 0.3 + 0.5   = 7.2 minutes
Also,

 P6 = 3.5 inches (see Rainfall Isopluvial, Appendix)
Now:

I = 7.44 (3.5) (7.2)-0.645 (also see Figure 3-1 on following pages)
Then

I = 7.3 in/hr

Area:
A = 0.2 acres (see Drainage Maps attached)

Flow Rate:
Q100 = CIA Rational Method

Q100 = 0.36 * 7.3 * 0.2
Then

Q100 = 0.5 cfs

Tt2 is the time it takes the runoff to travel along the gutter flow line. The time it takes the water to travel from the initial point 
of the gutter flow to the concentration point is calculated using the velocity and the distance traveled. The velocity is 
calculated using Figure 3-6 of the San Diego hydrology manual and the distance traveled is obtained from the Drainage 
Map. The Q100 used for Figure 3-6 is assumed and then divided by two to average the amount of runoff in the gutter. This 
assumption is later checked for accuracy. See below for the calculation:

     * The assumption for the Q100  for the velocity calculation is found to be correct with accepatable tolerance.
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Basin 12 Hydrology (Proposed Condition): 

Q100 = Cweighted I A Rational Method

Updated Area:
Atotal = AExist + AAsph

Where:
New Pavement Area (AAsph) = 0.01 acres (see Preliminary Grading Plan, Appendix)

Then
Atotal = 0.2 + 0.01 = 0.21 acres

C-Value:
    CWeighted =  [(CExist * AExist) / Atotal] + [(CAsph * AAsph) /Atotal]

Where:
New Pavement (CAsph) = 0.95 (see Table II, Appendix)

    CWeighted = [(0.36) (0.2) / 0.21] + [(0.95) (0.01) / 0.21]  
Then:

    CWeighted = 0.39

Intensity:
I = 7.3 in/hr

Flow Rate:
Q100 = Cweighted I A Rational Method

Q100 = 0.39 * 7.3 * 0.21
Then

Q100 = 0.6 cfs

Basin 12 Comparison

Q100 Existing    = 0.5 cfs
Q100 Proposed    = 0.6 cfs

The purpose for the calculations below is to account for the additional paving due to the widening of Via Ararat Drive.
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Basin 12 Hydraulics (Proposed Condition) 

In the existing condition, the storm water from this basin sheet flows across Via 

Ararat Drive to the westerly side of the road. There is a 6-inch AC dike along this 

side of the road that directs the runoff to West Lilac Road, see the picture below.  

 

From Figure 3-6, located on the following page, a depth of less than 0.2 feet is 

obtained in the gutter. Therefore, a 6-inch dike “Type A” G-5 per RSDs is 

adequate to handle a 100-year storm.                    
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Basin 13 Hydrology (Existing Condition) 

Q100 = CIA Rational Method

C-Value:
CSOIL C = 0.36 (see Table 3-1, Appendix)

Intensity Calculations:
I = 7.44 P6 TC

-0.645       (see Figure 3-1 on the following pages)
Where

TC = Ti + Tt

And:
Ti = 9.5 minutes (see Table 3-2 on following pages).
Tt = 2.6 minutes (see Figure 3-4 on following pages).

Then:
TC = 9.5 + 2.6 = 12.1 minutes

Also,
 P6 = 3.5 inches (see Rainfall Isopluvial, Appendix)

Now:
I = 7.44 (3.5) (12.1)-0.645 (also see Figure 3-1 on following pages)

Then
I = 5.2 in/hr

Area:
A = 0.8 acres (see Drainage Maps attached)

Flow Rate:
Q100 = CIA Rational Method

Q100 = 0.36 * 5.2 * 0.8
Then

Q100 = 1.5 cfs

Basin 13 Hydrology (Proposed Condition) 

The flow rate for Basin 13 does not change from the existing conditions since the Basin is not on Via Ararat Drive and 
therefore remains unchanged (see Drainage Map attached). 
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Basin 13 Hydraulics (Proposed Condition) 

The flow from Basin 13 is directed towards an existing 12” HDPE that crosses 

under Via Ararat Drive, see the picture below. The capacity of said 12” HDPE 

with a headwater depth of 1.5’ is 3.2 cfs per the following Inlet Control Chart. The 

peak discharge is 1.5 cfs. Therefore, the existing 12” HDPE is adequate in the 

100-year storm. 

The culvert has a flow velocity (V = Q100 / A = 1.5 cfs / 0.78 ft2) of 1.9 ft/s. 

Therefore, from Table 200-1.6.1(A) in the Appendix, the rock size for the outlet 

will be No. 3 Backing Class rip rap, 0.5’ thick.   
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Basin 14 Hydrology (Existing Condition) 

Q100 = CIA Rational Method

C-Value:
CSOIL C = 0.36 (see Table 3-1, Appendix)

Intensity Calculations:
I = 7.44 P6 TC

-0.645       (see Figure 3-1 on the following pages)
Where:

TC = Ti + Tt

And:
Ti = 6.4 minutes (see Table 3-2 on following pages).
Tt = 1.2 minutes (see Figure 3-4 on following pages).

Then:
TC = 6.4 + 1.2 = 7.6 minutes

Also:
 P6 = 3.5 inches (see Rainfall Isopluvial, Appendix)

Now:
I = 7.44 (3.5) (7.6)-0.645 (also see Figure 3-1 on following pages)

Then:
I = 7.0 in/hr

Area:
A = 0.47 acres (see Drainage Maps attached)

Flow Rate:
Q100 = CIA Rational Method

Q100 = 0.36 * 7.0 * 0.47
Then

Q100 = 1.2 cfs

AQUEDUCT ROAD 
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Basin 14 Hydrology (Proposed Condition) 

Q100 = Cweighted I A Rational Method

Updated Area:
Atotal = ASOIL C + AAsph

Where:
ASOIL C = 0.37 acres

New Pavement Area (AAsph) = 0.08 acres (see Preliminary Grading Plan, Appendix)
Then

Atotal = 0.37 + 0.08 = 0.45 acres (see Drainage Maps attached)

C-Value:
    CWeighted =  [(CSOIL C * ASOIL C) / Atotal] + [(CAsph * AAsph) /Atotal]

Where:
CSOIL C = 0.36 (see Table 3-1, Appendix)

New Pavement (CAsph) = 0.95 (see Table II, Appendix)
Then:

    CWeighted = [(0.36) (0.37) / 0.45]  + [(0.95) (0.08) / 0.45]

    CWeighted = 0.46

Intensity Calculations:
I = 7.0 in/hr

Flow Rate:
Q100 = CIA Rational Method

Q100 = 0.46 * 7.0 * 0.45
Then

Q100 = 1.5 cfs

Basin 14 Comparison

Q100 Existing    = 1.2 cfs
Q100 Proposed    = 1.5 cfs

The purpose for the calculations below is to account for the additional paving due to the widening of Aqueduct Road.
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Basin 14 Hydraulics (Proposed Condition) 

In the existing condition, the storm water from this basin sheet flows southerly 

along the westerly edge of the dirt road (Aqueduct Road). See the picture below 

and the 100-scale Drainage Map. 

 

From Figure 3-6, located on the following page, a depth of 0.22 feet is obtained 

from the westerly edge of the road. Therefore, a 6-inch dike “Type A” G-5 per 

RSDs is adequate to handle a 100-year storm.   
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Basin 15 Hydrology (Existing Condition) 

Q100 = CIA Rational Method

C-Value:
CSOIL C = 0.36 (see Table 3-1, Appendix)

Intensity Calculations:

I = 7.44 P6 TC
-0.645       (see Figure 3-1, Appendix)

Where
TC = Ti + Tt

And:
Ti = 9.5 minutes (see Table 3-2 on following pages).
Tt = 3.7 minutes (see Figure 3-4 on following pages).

Then:
TC = 9.5 + 3.7 = 13.2 minutes

Also,
 P6 = 3.5 inches (see Rainfall Isopluvial, Appendix)

I = 7.44 (3.5) (13.2)-0.645

Then
I = 4.9 in/hr (also see Figure 3-1 on following pages)

Area:
A = 0.60 acres

Flow Rate:
Q100 = CIA Rational Method

Q100 = 0.36 * 4.9 * 0.60
Then

Q100 = 1.1 cfs
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Basin 15 Hydrology (Proposed Condition) 

Q100 = Cweighted I A Rational Method
Updated Area:

Atotal = ASOIL C + AAsph

Where:
ASOIL C = 0.52 acres

New Pavement Area (AAsph) = 0.10 acres (see Preliminary Grading Plan, Appendix)
Then

Atotal = 0.52 + 0.10 = 0.62 acres (see Drainage Maps attached)

C-Value:
    CWeighted =  [(CSOIL C * ASOIL C) / Atotal] + [(CAsph * AAsph) /Atotal]

Where:
CSOIL C = 0.36 (see Table 3-1, Appendix)

New Pavement (CAsph) = 0.95 (see Table II, Appendix)
Then:

    CWeighted = [(0.36) (0.52) / 0.62]  + [(0.95) (0.10) / 0.62]

    CWeighted = 0.46

Intensity Calculations:
I = 7.44 P6 TC

-0.645       (see Figure 3-1, Appendix)
Where

TC = Ti + Tt1 + Tt2

And:
Ti = 9.5 minutes (see Table 3-2 on following pages).
Tt1 = 1.1 minutes (see Figure 3-4 on following pages).

Tt2 = Distance Traveled / Velocity
Where:

Velocity (V) = 3.5 fps (see Figure 3-6 on following pages)

Distance Traveled = 510 feet (see Drainage Maps attached)
Then:

Tt2 = 510 / 3.5 = 146 seconds    = 2.4 minutes
Therefore:

TC = 9.5 + 1.1 + 2.4    = 13.0 minutes
Also,

 P6 = 3.5 inches (see Rainfall Isopluvial, Appendix)

The purpose for the calculations below is to account for the additional paving due to the widening of Aqueduct Road.

Tt2 is the time it takes the runoff to travel along the gutter flow line. The time it takes the water to travel from the initial point 
of the gutter flow to the concentration point is calculated using the velocity and the distance traveled. The velocity is 
calculated using Figure 3-6 of the San Diego hydrology manual and the distance traveled is obtained from the Drainage 
Map. The Q100 used for Figure 3-6 is assumed and then divided by two to average the amount of runoff in the gutter. This 
assumption is later checked for accuracy. See below for the calculation:
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Basin 15 cont…

now
I = 7.44 (3.5) (13.0)-0.645 (also see Figure 3-1 on following pages)

Then
I = 5.0 in/hr

Flow Rate:
Q100 = CIA Rational Method

Q100 = 0.46 * 5.0 * 0.8
Then

Q100 = 1.4 cfs

Basin 15 Comparison

Q100 Existing    = 1.1 cfs
Q100 Proposed    = 1.4 cfs

     * The assumption for the Q100  for the velocity calculation is found to be correct with accepatable tolerance.
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Basin 15 Hydraulics (Proposed Condition) 

In the existing condition, the storm water from this basin sheet flows southerly in 

the easterly edge of the dirt road (Aqueduct Road), see the picture below and the 

100-scale Drainage Map attached.  

 

From Figure 3-6, located on the following page, a depth of 0.21 feet is obtained 

from the easterly edge of the road. Therefore, a 6-inch dike “Type A” G-5 per 

RSDs is adequate to handle a 100-year storm.   
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Basin 16 Hydrology (Existing Condition)

Q100 = Cweighted I A Rational Method
Area:

Atotal = ANat + AExist Asph     

Where:
Natural Area (ANat) = 0.25 acres (see Drainage Maps attached)

Asphalt and Roof area (AExist Asph) 0.55 acres (see Drainage Maps attached)

Atotal = 0.25 + 0.55 = 0.8 acres
C-Value:

    CWeighted =   [(CNat * ANat / Atotal] + [(CExist Asph * AExist Asph) / Atotal]   
Where:

CNat = 0.25 (see Table 3-1, Appendix)
CExist Asph = 0.95 (see Table II, Appendix)

    CWeighted = [(0.25) (0.25) / 0.8] + [(0.95) (0.55) / 0.8]

    CWeighted = 0.73
Intensity Calculations:

I = 7.44 P6 TC
-0.645       (see Figure 3-1, Appendix)

Where
TC = Ti + Tt1 + Tt2

And:
Ti = 11.5 minutes (see Table 3-2 on following pages).
Tt1 = 1.1 minutes (see Figure 3-4 on following pages).

Tt2 = Distance Traveled / Velocity
Where:

Velocity (V) = 5.4 fps (see Figure 3-6-1 on following pages)
Distance Traveled = 140 feet (see Drainage Maps attached)

Then:
Tt2 = 140 / 5.4 = 26 seconds   = 0.4 minutes

Therefore:
TC = 11.5 + 1.1 + 0.4    = 13.0 minutes

Also,
 P6 = 3.5 inches (see Rainfall Isopluvial, Appendix)

now
I = 7.44 (3.5) (13.0)-0.645 (also see Figure 3-1 on following pages)

Then:
I = 5.0 in/hr

Tt2 is the time it takes the runoff to travel along the gutter flow line. The time it takes the water to travel from the initial point 
of the gutter flow to the concentration point is calculated using the velocity and the distance traveled. The velocity is 
calculated using Figure 3-6 of the San Diego hydrology manual and the distance traveled is obtained from the Drainage 
Map. The Q100 used for Figure 3-6 is assumed and then divided by two to average the amount of runoff in the gutter. This 
assumption is later checked for accuracy. See below for the calculation:
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Basin 16 cont…

Flow Rate:
Q100 = Cweighted I A Rational Method
Q100 = 0.73 * 5.0 * 0.8

Then
Q100 = 2.9 cfs

Basin 16 Hydrology (Proposed Condition)

Q100 = Cweighted I A Rational Method
Updated Area:

Atotal = ANat + AExist Asph + ANew Asph

Where:
Natural Area (ANat) = 0.25 acres (see Drainage Maps attached)

Asphalt and Roof area (AExist Asph) 0.55 acres (see Drainage Maps attached)
New Pavement Area (ANew Asph) = 0.03 acres (see Preliminary Grading Plan, Appendix)

Atotal = 0.25 + 0.55 + 0.03  = 0.83 acres
C-Value:

    CWeighted = [(CNat * ANat / Atotal] + [(CAsph * AAsph) / Atotal]   
Where:

CNat = 0.25 (see Table 3-1, Appendix)
CAsph = 0.95 (see Table II, Appendix)

    CWeighted = [(0.25) (0.25) / 0.83] + [(0.95) (0.58) / 0.83]

    CWeighted = 0.74

Intensity:

I = 5.0 in/hr (also see Figure 3-1 on following pages)
Flow Rate:

Q100 = CIA Rational Method

Q100 = 0.74 * 5.0 * 0.83
Then

Q100 = 3.1 cfs

Basin 16 Comparison

Q100 Existing    = 2.9 cfs
Q100 Proposed    = 3.1 cfs

     * The assumption for the Q100  for the velocity calculation is found to be correct with accepatable tolerance.

The purpose for the calculations below is to account for the additional paving due to the widening of Aqueduct Road.
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Basin 16 Hydraulics (Proposed Condition) 

In the existing condition, the storm water from this basin sheet flows southerly on 

the westerly edge of Aqueduct Road, see the picture below. The runoff then 

sheet flows across to the easterly edge of the road and continues in an easterly 

direction. See the 100-scale Drainage Map attached.  

 

From Figure 3-6-2, located on the following page, a depth of 0.32 feet is obtained 

in the westerly edge of the road. Therefore, a 6-inch dike “Type A” G-5 per RSDs 

is adequate to handle a 100-year storm.          
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Basin 17 Hydrology (Existing Condition)

Q100 = Cweighted I A Rational Method
Area:

Atotal = ANat + AExist Asph     

Where:
Natural Area (ANat) = 1.7 acres (see Drainage Maps attached)

Asphalt and Roof area (AExist Asph) 2.0 acres (see Drainage Maps attached)

Atotal = 1.7 + 2.0 = 3.7 acres
C-Value:

    CWeighted = [(CNat * ANat / Atotal] + [(CExist Asph * AExist Asph) / Atotal]   
Where:

CNat = 0.30 (see Table 3-1, Appendix)
CExist Asph = 0.95 (see Table II, Appendix)

    CWeighted = [(0.30) (1.7) / 3.7] + [(0.95) (2.0) / 3.7]

    CWeighted = 0.65

Intensity Calculations:
I = 7.44 P6 TC

-0.645       (see Figure 3-1, Appendix)
Where

TC = Ti + Tt1 + Tt2

And:
Ti = 6.4 minutes (see Table 3-2 on following pages).
Tt1 = 0.7 minutes (see Figure 3-4 on following pages).

Tt2 = Distance Traveled / Velocity
Where:

Velocity (V) = 6.8 fps (see Figure 3-6-1 on following pages)
Distance Traveled = 1080 feet (see Drainage Maps attached)

Then:
Tt2 = 1080 / 6.8 = 159 seconds   = 2.6 minutes

Therefore:
TC = 6.4 + 0.7 + 2.6      = 9.7 minutes

Also,
 P6 = 3.5 inches (see Rainfall Isopluvial, Appendix)

Now:
I = 7.44 (3.5) (9.7)-0.645 (also see Figure 3-1 on following pages)

Then:
I = 6.0 in/hr

Tt2 is the time it takes the runoff to travel along the gutter flow line. The time it takes the water to travel from the initial point 
of the gutter flow to the concentration point is calculated using the velocity and the distance traveled. The velocity is 
calculated using Figure 3-6 of the San Diego hydrology manual and the distance traveled is obtained from the Drainage 
Map. The Q100 used for Figure 3-6 is assumed and then divided by two to average the amount of runoff in the gutter. This 
assumption is later checked for accuracy. See below for the calculation:
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Basin 17 cont…

Flow Rate:
Q100 = CIA Rational Method

Q100 = 0.65 * 6.0 * 3.7
Then

Q100 = 14.4 cfs

Basin 17 Hydrology (Proposed Condition)

Q100 = Cweighted I A
Updated Area:

Atotal = ANat + AExist Asph + ANew Asph

Where:
Natural Area (ANat) = 1.7 acres (see Drainage Maps attached)

Asphalt and Roof area (AExist Asph) 2.0 acres (see Drainage Maps attached)
New Pavement Area (AAsph) = 0.12 acres (see Preliminary Grading Plan, Appendix)

Then
Atotal = 1.7 + 2.0 + 0.12    = 3.82 acres

C-Value:
    CWeighted =  [(CNat * ANat) / Atotal] + [(CAsph * AAsph) /Atotal]

Where:
CNat = 0.30 (see Table 3-1, Appendix)

New Pavement (CAsph) = 0.95 (see Table II, Appendix)
Then:

    CWeighted = [(0.30) (1.7) / 3.82] + [(0.95) (2.12) / 3.82]  

    CWeighted = 0.66

Intensity:
I = 6.0 in/hr (also see Figure 3-1 on following pages)

Flow Rate:
Q100 = CIA Rational Method

Q100 = 0.66 * 6.0 * 3.82
Then

Q100 = 15.1 cfs

Basin 17 Comparison

Q100 Existing    = 14.4 cfs
Q100 Proposed    = 15.1 cfs

     * The assumption for the Q100  for the velocity calculation is found to be correct with accepatable tolerance.

The purpose for the calculations below is to account for the additional paving due to the widening of Aqueduct Road.
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Basin 17 Hydraulics (Proposed Condition) 

In the existing condition, the storm water from this basin sheet flows across 

Aqueduct Road to the westerly side of the road. There is a 6-inch AC dike along 

this side of the road that directs the runoff to West Lilac Road. See the picture 

below and the 100-scale Drainage Map attached.  

 

From Figure 3-6-2, located on the following page, a depth of 0.38 feet is 

obtained. Therefore, a 6-inch AC dike “Type A” G-5 per RSDs is proposed to 

handle a 100-year storm.  
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Basin 18 Hydrology (Existing Condition)

Q100 = CIA Rational Method

C-Value:
CAsph = 0.95 (see Table II, Appendix)

Area:
AExist Asph = 0.1 acres (see Drainage Maps attached)

Intensity Calculations:
I = 7.44 P6 TC

-0.645       (see Figure 3-1, Appendix)
Where

TC = Ti + Tt

And:
Ti = 6.4 minutes (see Table 3-2 on following pages).

Tt = Distance Traveled / Velocity
Where:

Velocity (V) = 5.6 fps (see Figure 3-6-1 on following pages)
Distance Traveled = 540 feet (see Drainage Maps attached)

Then:
Tt = 540 / 5.6 = 96 seconds   = 1.6 minutes

Therefore:
TC = 6.4 + 1.6    = 8.0 minutes

Also,
 P6 = 3.5 inches (see Rainfall Isopluvial, Appendix)

Now:
I = 7.44 (3.5) (8.0)-0.645

Then:
I = 6.8 in/hr (also see Figure 3-1 on following pages)

Flow Rate:
Q100 = CIA Rational Method

Q100 = 0.95 * 6.8 * 0.1
Then

Q100 = 0.6 cfs

     * The assumption for the Q100  for the velocity calculation is found to be correct with accepatable tolerance.

Tt is the time it takes the runoff to travel along the gutter flow line. The time it takes the water to travel from the initial point 
of the gutter flow to the concentration point is calculated using the velocity and the distance traveled. The velocity is 
calculated using Figure 3-6 of the San Diego hydrology manual and the distance traveled is obtained from the Drainage 
Map. The Q100 used for Figure 3-6 is assumed and then divided by two to average the amount of runoff in the gutter. This 
assumption is later checked for accuracy. See below for the calculation:
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Basin 18 Hydrology (Proposed Condition): 

Q100 = CIA
Updated Area:

Atotal = AExist Asph + AAsph

Where:
New Pavement Area (ANew Asph) = 0.03 acres (see Preliminary Grading Plan, Appendix)

Then
Atotal = 0.1 +0.03 = 0.13 acres

C-Value:
CAsph = 0.95 (see Table II, Appendix)

Intensity:
I = 6.8 in/hr (also see Figure 3-1 on following pages)

Flow Rate:
Q100 = CIA Rational Method

Q100 = 0.95 * 6.8 * 0.13
Then

Q100 = 0.8 cfs

Basin 18 Comparison

Q100 Existing    = 0.6 cfs
Q100 Proposed    = 0.8 cfs

The purpose for the calculations below is to account for the additional paving due to the widening of Aqueduct Road.
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Basin 18 Hydraulics (Proposed Condition) 

In the existing condition, the storm water from this basin sheet flows down the 

easterly side of the road towards West Lilac road. See the picture below and the 

100-scale Drainage Map attached. 

 

From Figure 3-6-2, located on the following page, a depth of less than 0.2 feet is 

obtained. Therefore, a 6-inch AC dike “Type A” G-5 per RSDs is proposed to 

handle a 100-year storm.  
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